INTRODUCTION
Despite the cardiovascular risk attributable to the NonSteroidal Anti-Inflammatory Drugs (NSAIDs), they are one of the most prescribed treatments in the world. 1 These drugs target the enzyme cyclooxygenase (COX) thus affording relieve from pain, inflammation or fever. As COX-dependently formed prostanoids not only mediate signals involved in inflammation and pain, but also regulate important physiological cardiovascular functions. Some NSAID have recently been reported to be associated with arterial thrombosis or hypertension. This is in contrast to the well-known antiplatelet effects of low-dose aspirin, but in coherence with the specific effects of some NSAID on prostanoid formation in the vasculature. A correlation between the intake of selective inhibitors of the cyclooxygenase 2 (COX-2) isoform and atherothrombotic events has also been established. [2] [3] [4] [5] [6] However, it is impossible to explain all negative effects of NSAID on cardiovascular system with only the prostanoids. For instance, in our previous animal study, it has been shown that selective COX-2 inhibition may cause increases in the levels of Tumor Necrosis Factoralpha (TNF-α) which may lead to the progression of left ventricular dysfunction. 7 So, we have suggested to investigate the serum levels of TNF-α in patients who have been orally given different kinds of NSAIDs.
METHODS
Patients: All procedures adhered to the tenets of the Declaration of Helsinki, and local approval was taken from the GATA Military Training Hospital ethic committee. Informed consent was obtained from all patients with osteoarthritis 8 after explanation of the research purposes. Twenty patients for each group were recruited. Patients who have Erythrocyte Sedimentation Rate (ESR) more than 30 mm/h or C-Reactive Protein (CRP) more than 7 mg/dl according to our laboratory standards or taking any other anti-inflammatory drugs or taking acetylsalicylic acid or with any other systemic disease have been excluded from the study due to possible effect on TNF-α levels.
Three different NSAID have been included to our study, diclofenac sodium (100 mg) and indomethacin (25 mg) and nabumethon (500 mg). The dose of the NSAIDs have been chosen according to recommendations of the manufacturers that declared minimum dosage needed for anti-inflammatory effect.
Control group: Twenty patients with osteoarthritis were included to this group by applying the same procedure. The patients of this group were given placebo.
Detection of serum TNF-alpha concentrations: Blood samples of these patients were collected three times before (at 0 hour) and after (at first and sixth hours) NSAID was given orally in the morning. After peripheral blood (10 ml) samples were obtained from each patient and centrifuged at 3500 rpm to get serum serums were deposited in an eppendorf tube at -70°C for subsequent processing until assayed for cytokines by Enzyme-Linked Immuno-Sorbent Assay (ELISA). Tumor Necrosis Factor alpha (TNF-) in the serum were measured with commercially available sandwich ELISA kits (Biotrak Amersham Bioscience, USA). To reduce the effect of other proteins in the specimens that might be inhibitory, every sample was diluted five to twenty fold, depending on the cytokine. The minimum detectable concentrations of TNF- were 1.5 pg/ml. In all assays, OD450 nm values obtained from diluated controls were subtracted to construct standard curves. Each experiment was performed in duplicate, and mean values of the determinations were used for the final results.
Statistical analysis: Statistical analyses were performed by SPSS software version 12.0 (SPSS Inc, Chicago, Illinois, USA). Comparison of levels of TNF-alpha at each time period for the same NSAID was done with the Friedman test. P values less than 0.05 were considered significant. All results and demographic features of the patients were summarized in the Table. RESULTS No significant changes were obtained in control group during the study (26.9 ± 12.3, 22.3 ± 11.1, 25.5 ± 10.9, respectively). In all groups of patients (control, diclofenac, indomethacin and nabumethone), levels of TNF-α (26.9 ± 12.3, 26.2 ± 20.1, 27.6 ± 16.7 and 29.3 ± 16.6, respectively) were similar at the beginning of the study before the drugs were given (P>0.05). One hour later, after the NSAIDs were given, increased levels of TNF-α were obtained in diclophenac and nabumethone (55.4 ± 52.4 and 35.7 ± 27.9) groups.
The difference between the first hour and the basic levels of TNF-α in diclofenac group was significant (P<0.05), in contrast to nabumethone group (P>0.05). However, six hours later, after drugs have been given, TNF-α levels decreased to basic levels at the beginning levels in only nabumethone group (29.3 ± 16.6 vs. 30.2 ± 15.9, P>0.05). TNF-α levels in diclofenac group (101.9 ± 142.2) were increased significantly again, at sixth hour too (P<0.05), Figure. In contrast to this result, insignificant increase has been found in indomethacin and nabumethone groups (39.6 ± 34.6 and 30.2 ± 15.9) six hours later. 
DISCUSSION
According to the results of this study, NSAIDs may cause increases at the levels of TNF-α in patients with osteoarthritis. Actually, this result has been reported by different ways in two studies that have been published before. One of these studies was our previous animal study. We found that selective COX-2 inhibition can cause increased levels of TNF-α in monosodium urate induced inflammation in rat air pouch model. 7 In the second study, Pinhitero and coworkers showed that excessive inhibition of prostaglandins also may cause increasing in the levels of TNF-α. 9 The decision about the selection of NSAIDs depends mostly on the effectiveness and also on the side effects of these important kind of drugs. Elevation at the serum levels TNF-α because of NSAID usage is very important because elevated levels of TNF-alpha may contribute to the deterioration of cardiovascular function through various mechanisms.
10-13 TNF-α also has been shown to exert pro-inflammatory vascular effects (e.g., induction of oxidative stress, endothelial apoptosis, up-regulation of adhesion molecules and chemokines). 12 Besides direct chronic effects of the TNF-α on the cardiovasculary system, it may effect as a component of insulin resistance. Insulin resistance is increasingly recognized as a chronic, low-level, inflammatory state. Hyperinsulinemia and insulin action were initially proposed as the common preceding factors of hypertension, low high-density lipoprotein cholesterol, hypertriglyceridemia, abdominal obesity, and altered glucose tolerance by linking all these abnormalities to the development of coronary heart disease. The similarities of insulin resistance to another inflammatory state, atherosclerosis, have been described only in the last few decades. Atherosclerosis and insulin resistance share similar pathophysiological mechanisms, mainly due to the actions of the two major pro-inflammatory cytokines, TNF-α and IL-6. 14, 15 On the other hand, NSAID can suppress the inflammation in the treatment of patients with Rheumatoid Arthritis (RA). However, NSAID treatment in RA patients cannot prevent the bone and joint from the inflammatory destruction in contrast to corticosteroids. The reason of this consequence could not be explained entirely. Prostaglandins are one of the components of the inflammation and are believed to be one of the reasons about the symptomatic effects of the inflammation. They can be effectively suppressed by NSAID treatment. However, even though symptomatic relief is obtained, destructive complications of the RA still can continue. In fact, the reasons of the joint and the bone destruction in RA are because of IL-2 and TNF-α. So, the levels of the TNF-α can be still high during NSAID treatment without other disease modifying agent in RA patients and destructive complications of RA can be on going. [16] [17] [18] [19] [20] Another interesting result of the study is the differences among the effects of these three non-steroidal drugs on the levels of TNF-α. In our opinion, this may be related to nature of their effects. When compared together, the minimum concentration of NSAID that is required for inhibiting the activity of cyclooxygenase-1 and cyclooxygenase-2 is the least for diclofenac, the little for indomethacin and the most for nabumethone. 21 To conclude, diclofenac caused the most increased the levels of the TNF-α in this study which is the strongest nonselective inhibitor of the COX among these three NSAIDs. So, it can be suggested that the degree of the COX inhibition is correlated with increasing levels of TNF-α.
Despite some limitations (sample size, pitfalls in measuring the serum levels of TNF-α) our study shows that NSAIDs may cause to increases at the serum levels of TNF-α. So, the entire discussion above can be very important to explain some mechanisms related with NSAID and their effects. However, these results still need further studies to confirmations.
